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The present invention relates to a novel process 
for the preparation or organic esters and in particular to 
various esters of hydroxypbenyl (lover) alkanole acids, 

• There are obtained according to the present inventicaj, 
esters of the formula: 




(1 over) alirylecte -C-O- 



in which n has a value of trxm 



to six and 



2 
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in nhich H is non-hydroxylated aatorated reside*! 
"dlcal of an organic expound having » hydroxy groopa. 
hereby each valence of tfa. radical la on a separate 
carton ate -elected fro. the group collating of atralgh, 
«ad branch chain aliphatic hydrocarbons containing j 
«• *> «^ carbon ate™ ^are^ n 1. on. to six, 
cyoloaliphatln hydrocarbons containing fro. live to 
•even carbon atons, ahereby n is five to .even and 
•traight and branch chain aliphatlo .ereapto- 
brtoearbens containing fro. four to forty carbon at 



, ^ * aon-teradnal anlride links, ^herrty 

£ Is f our to six. 
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Thm cooporad* prepared seconding to the present 

v Invention ue thus dl-(lover) *l*ylhyd2XKyphenyl(lo*er}- 

• * 

s alkanolo acid enters of bodo- and . polyhydrlo alcohols, 
rtfa a lc o hol s baare tbo foxssnlat 

wher« R'.andi a inre as abov* defined. 

Tha c uMp tmufla OT-PQB1CUL& I are economical and 

** * 

supcxfflp ^BaMTTiarrag fbor Gx^ganlc jotter fianolly si flb 

r 

. Ject to deterioration snch as synthetic organic poly— 
oerio substances, e-g.., polypropylene, polystyrene and /■ 
polyethylene; *anlBal and vegetable-derived oil; hydro- 
carbon oils; aliphatic ester lubricants; and the like. 
With greater particularity, R nay be the w>no- 
• valent branch or straight chain saturated hydrocarbon- 
radical of a gaopdhydrlc alcohol of & q> one to thirty, 
preferably sloe to taenty,- carbon atcas, such as for 
ezacple butyl alcohol, hezyl alcohol^ octyl alcohol, 
decyl alcohol^ dodecyl alcohol, tetradecyl alcohol, 
. octadecyl alcohol^ elcoayl alcohol and the lite. H 
jaay a ^ jo he thaftr pcGyvatlesst hrsnch .cor straight 
hydrocarbon sadleal at a polyhyfcrlc alcohol of from 
two to thirty, preferably two to six, carbon atoaa, 
such as for cacaspla ethylene glycol; l <r 2-propane 
glycol; l,>-p«>saBia glycol; l,V-hutanedlol; 1,S- 
hexanedlol; l,2^oe*anedlol; l,7-hepone2ULol; 

4 
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lj2 # 3-butanetriol; glycerol; neopentyl glycol; 
erythritol; pen ta erythritol; dipenta erythritol; 
sorbitol; 2 ,5-hexanedlol ; 1,1 ,1-trijnethylole thane; 
-l,l,l^trlii«thylolpropane; 2 ,2 ,4- trine thyl-1 " 
pentanediol and the like. 

H may also be the mono- or polyvalent saturated 
alley c lie hydrocarbon radical of a mono- or poly- 
hydrio alcohol or from "five to seven carbon a teas such/ 
as odopestaaaol, 1,4-cyclohemralloCfc, Inositol and the 
.lite- — • 

B Kay also be the monor- or polyvalent branch 
or straight chained saturated hydrocarbon radical of : 
zaercapto alcohol containing from one to three non- 
terminal sulfide llnVs and fron four to forty carbon • 
a teas. By the designation "non- terminal sulfide links • 
Is Intended a sulfide bond between two carbon a tons, 
neither of vhlch Is otherwise a ternlnal carbon a to 3 
In Its respective hydrocarbon chain* Necessarily 
therefore a two carbon segment vlll be bound to each 
bond of tha sulfide UnTrs so designated. Representative 
of such, alcohols are thus ethylicercaptoethanol, 2^2 f - 
dlethanol soHrTUS^, S^-^ydrrayethyl n-octyl salflde, 
3-hydroxypropyl n-<lodecylsulflde, zv-octylthloethyl- 
thioethanol, 2,2 ^-d^i^hexadecylthloiaethyl}-!^ 
propanediol and tha lite* 

• 3y tha tera *alkyl n and derivations thereof, 
such as "alkanoic*, "alkanol 0 , and B alkylene ,, <> vhea 
ased In regard to the present Invention, is intended 

5- 
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Qualified by the term •(lover)", the hydrocarbon group 
will contain from one to afeeu* six carbon atoms* Kith, 
particular reference to the tvo (lover) alkyl group* of . 
the di- ( lover) altylhydroxyphenylalkanoyloxy . moiety of 
the compounds prepared herein, one or both of these 
are preferably branch"* chain hydrocarbons such as 
butyl , although not limited to such. Ebns such, arrange- 
ments as 2-^«)yl-4-hydroxy«5-t-4ratylphenyl are also 
envisioned At least one of these / lover) aUcyl groups 
is in a position ortho to the hydroxy group vhlle the 
second is either in the position ortho in, the hydroxy- - 
group or the position seta to the hydroxy group and m 
para to the first ( lover )"alkyl group. . 

According to this invention, cospourds of 
POEXUIA I are prepared by treating a sono- or poly- . 
hydric alcohol of the formula : 



with at least a stoichiometric amount. I.e., at 
least n molar equivalents and preferably from a 
.05n to a *15n excess over the molar equivalent 
amount, of an ester of the f omnia s 

( lover) alXyl 



(EO) s -H U 



( lover) alkyl 




(lover) a Iky lece-C-O- ( lover) alJcyl ZU 
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la the presence of a hydride of .an alkali metal or 
alkaline earth matal, as for example, lithium hydride, 
sodium hydride, calcium hydride, magnesium hydride and 
the H*o. Or the metal hydrides, lithium hydride Is 
particularly advantageous. - ©ae- metal hydride is 

• • • " 

Ployed In an amount which Is from j*«H»t o.05n to 
0.1^ molar equivalents of the amount of the* alcohol 
of FCEKUL& 'U vhleh 13 employed. 

She reaction vhleh Is utilised in this process 
may he schematically* represented as follovss 

(lover) alkyl. 

V aUcylene-C-^ (lover) alkyl 

Clover) alkyl 



(lover)alkyl 




\ /)- Clover) alkylene-C-O • 



Clover) alky 1 



» + C lower) aliyl-CH 

2F * * 

In thla reaction eolation, n and a are as above- 
defined. Preferahly the starting. ester (IE) is" the" 
-ethyl ester of M3, ^ (lover) alkyl-Vhydro^y-'. 

7 
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phenyl! pn>pl«ic acid, tte U«~rt 1*anol forced (IV) thu. • 

being methanol* 

the process of this invention utilizes reaction ! 

tenperatures of from 70° C to 150°C; preferably from 90*C i 

to 120«C, and pressures at or below atmospheric pressure. Since j 

the reaction is facilitated through removal of the (lowe^alkanol 

(IV) generated, an initial reaction phase is conducted at a 

pressure at least as low as the vapor pressure of 

the (lower)al*anol (T¥) la the reaction mixture at the 

reaction temperature. Depending upon the particular 

react ants and whether or not a solvent is employed, 

this nay he atnospheric pressure or below. The ( lower) - 

allcanol (TO thus generated is reached from the reaction 

environment, as by condensation, so as to facilitate 

conpletion of the reaction. Although not necessary, 

this (lower) alkanol nay he collected so as to provide 

estimates of the degree of completion of the reaction 

and rate of production. Generally from 50J to 90*, 

typically 755, of the theoretical amount of the 

( lower) alXaaol (IV) can be Una isolated. This initial 

reaction phase Is continued until the generation of the 

(lower) allcanol (IV) is substantially terminated. TSiere- 

after the ractlB is subjected to a terminal reaction 

phase wherein by the use of temperatures above those of 

the initial reaction phase and reduced pressure, the 

reaction is driven substantially to completion. The 

period of this terminal reaction phase is determined 

a 

by the rate of production, as evaluated for example 
by vapor phase chromatography, until from 90% to 100*, 
typically 95%, of the theoretical yield of the product 

8 



i«r i tu " ^ *• *• - ■ 

teoperatar., . »ii*at „ „ ot _ 

bv th#k " tae PPOdnct are orten observed 

ITT* " bl ~ nt - 

^ - - above 15CO c. the use 

this l»^-tiaa/& S olvent ^ °r 
* ' SOlVenfe »y take the form G f the fin*l 
product itselr. Alternatively, the solvent 
aik a n . 7 * Solvent oay be any 

~ — ~ — -vent. preferably 
one ha^ a vapor pressure over the re aet < 
range less tb«, «. faction temperature 

se less whan the vapor pressure of th* /i 
(IV) fomed sul^, tlower)al3canol 

d * Stable solvents thus lnclm^ , 
^methylsulroxide tetra h,a «s ' * ° th *'"'- 

di*etbvl, * a_h7dr0rUraa » Pyridine, 

oioethyirorBaisiee, dlaethvlacetsai,** 

the like. * * n!troben «ne, o-nitroanlsole 

a solvent is erployed, an interna,, 

~ is prlaartly ^ «- ~>vent since the 

melting- rea**^ solubiUz^g hlfib 

anc* during the initial reaeti™ w 

«. taltlal „a« lo i ^ ""^ 1»rt» s 

aW, fo „, ^ " 

^ "rod to ellainat. tb. „„„ . 

— «"- -oXvant aee, o^ 7 have . v „„ " 

as low as tha .a™' * """""^ " 
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durtng't^^geneVeticm of (lower) alkaiiol (IV) and the /. 
coniu^t^mtion of esteritted natertal. '-^^^S^ ^ 

; 3«St Because of the 'possibility :©f generating 3 . 
roolecUlar^hydrogeii through the -presence of the metal hydride , 
it Is generally desirable to employ an Inert atmosphere, 
such as nitrogen, and anhydrous conditions, the order 

■ ' ': " ' ' 

of addition of react ants is not critical and can tcsually 



be adjusted to the convenience of a skilled operator. 

Upon completion of the reaction: the Mixture Is neutralised 

by the addition of an acid, as for example, acetic add* 



The product la then collected and purified by the 
methods* 

Occasionally , end riotwi ths randlng the use of 
conditions designed to renove the reaction solvent by 
distillation, traces of solvent say remain more or 
less associated with the product. These may be 
readily removed by axe o tropic distillation, extraction, 
drying or like methods. Thus, for ex apple, if traces of 
dime thy Isulf oxide, the preferred solvent, remain 
associated with the_ product after completion of the . 
reaction and extraction with an Isolation' solvent* s«h 
as heptane, the solution may be extracted with hot water, 
the aqueous extracts removing the dlmetfcylsuiroxl.de while 
the product remains in the hydrocarbon. 

In certain instances, as for example with tetra- 
C3-(3,5-di-t-butyl-4-hydroxyphenyl) proplonoy lme thyll- methane, 
the tendency to retain solvent appears to be traceable 
to the formation of latlce complexes, this can be observed 

10 



alMnol. ^ Sio^Sopoool V gfca ft g ^.«*on. 
• .««h ■« ..rb.nt.tr.cbl.rld.. The.. e0 ^.. - „, 
" «*» *i«~«r.ti ai.M„ct clwidW , n d ^ 
prepertl... 1^,1 « u orten p...!^ idVit^ou,!, 
otUlo. th. dlrrorent compatibilities of th... m carlo™ 
•ob.tr.,... «, i0 „ w> ^ ^ 

bo ro.dll, converted to th. unaosod.ted product. 

VMl. tbl. proooo. „„ wllea ,„ ltJ for 

tb. preparation of oo ester or TOIK uu I, it 1, partleuiarl, 

IT"'' P ° W ' 4Ple •*" b ° 1 ' ~ - P'-tao^tbrltol.l,!,!. 
trlnethylol.thane. l.l.l-trlaeth,lolp.„tan., Ma the Ilk. 
.hlch are dlmcolt to p repai , bj epical esterlricatlon 
"ethods. <* the basls of t „ e prop „ ties of ^ flnii 

product, tb. oppUc.tloe or tbl, p„„ 5s lnvol .„ 

iMI'ltT 1 3 -' 3 '- 1 — ^*~« )p roplo„.t. „ d 

llt "' ,!,, hjart ' te 10 »™>"" totr^ 

pro ~~ - ai- b. success*!* .„ loyea ,„ the 

preparation or esters or hlsher „leeular „^ t 
compound, ooob as tbose or p.,^ alcobol. 

a no— " a "" t3 ° r P0WmL 4 11 "« P^pared b, 

r or «rr.re« n>«„ ^elod^ 

of a base such a, potasslua t-buto*lde om. 

of „ M(l)l °«OMde. Other nethods, some 

or which are exempli^ hereafter are o, , 

«""«r, are of course available. 
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■ ' il ^* T ***S£mi^ ^lipltstlcm^ »^ii»erve to furthers xenpUf* 
by weight unless otherwise specified and the relation of 

■•■ • 

parts bjfweight to parts by volume Is as that of grams to 
cubic centimeter*. r ' V '*. •- ' ■i • > 

.... Methyl 3-(3>Udl.t- 
bntyl-McrdToxtulieii y l>oroplonate 
Tto 50O parts by voloa of dry t-butyl alcohol In 
a reaction vessel fitted with mechanical stirrer. Inert gas 
Inlet, thensoneter, condenser and dropping funnel are 
added 2.1 parts of potasslna metal. After the ensuing 
reaction la complete, 37.3 parts of 2,6-di-t-butylphenol are 
added, followed rapidly by 17.7 parts of methyl acrylate. 
The reaction mixture Is stirred at 50° C for 18 hours and allowed 
to cool. Insolvent Is then removed under reduced pressure 



and the residual mass neutralized by addition of dilute 
hydrochloric add. Brts nurture Is next extracted with two " 
portions of 200 parts by volume each of ethyl ether. The 
combined ethereal extracts are washed with two portions of 100 . 
parts by volume of water, dried over anhydrous sodium sulfate 
and concentrated cm a steam hath. Ac residual oily mass Is 
distilled In vacuo, the fraction collected at 125-1 3O-C/0. lm» 
crystallizing upon standing to yield -ethyl 3-(3,5-dl-t-butyH- 
hydroxyphenyl)proplonate. m.p. 63.O-i4.5-C. RecrystalUsation fro. 
hexane yields a white solid, m.p. 66.0-66. 5 « C . 
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c ' Saponification 
B Equivalent 

Calc. f 0r C l8 H 2a o 3 :73.93 9.6 5 292 ., 
Poundr T,.^ 0#00 

m a simiar rashlon, the eon^po,^ (lover)- 
alkyl ester, ax. obtain by using ethyl, propyl. bntyl< 
and hexyl acrylate in place or .ethyl aerylate. 

These various esters mar be • 

*«s »y oe eepioyed In nolar equivalent 

a-eanta In plaee oT the nethyl ester which is eaeaplifled 
la the following 



37 eHplPjrla « ^^^««tylphe»ol In place of 
2.*-dl-t-but y l ph enol In thla procedure, there 1, obtained 
«thyl 3-O.ethyl -^dmay-S-t^utylphenyDprcpionate, 

.Other phenolic, substituted (Kr-e^alkanoate 
starting naterlala aav he *■ 

■ « «sy he obtained for exanple as follows: 



~~ :r 17 ^ ^ in - 1 

' ntted with nechanlcal stirrer, 
Inert gas Inlet, thewoaetej. 

added » * «*~eter, condenser and dropping funnel, are 

added 22,4 parts or rw^r*— < ^ ^ 

«. ox potasai™ t-hutoxlde. %1. 2 parts Qf . 



batylphenol and 5b n»n- w > 

dlnetbyl ether T»r» 

*"* Krt * a »oJ»Won la stirred while 

a solution or an .....t -■ 

r 311 e^ixlattlar oortlon of ethrl _>,~s_ 

in 50 parts of _ -bro-o- - nethylproplonat 
50 part, of t-butyl ^ ^ ^ 

60 mute period. After the addition l, e-plete the 

reaction nurture la reflated for 1 hour oo^ rf , \ 

-_ d . noHr » P©«red into water 

and extracted with ether. The ethereal ext«** 

w4fk „ e «racts are washed 

with water, dried and evaporated the r*.,„ 

afwraiea * the residue, ethyl 

2 -CUhydrox,-3.5.^utyl.phenyl,i,obutyrate bein* rurth 
purified by 4tatlltafclcfc ^. being further 

13 
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(b.) Anhydrous' gaseous hydrogen chlorlds is 
bubbled throu^ an e than oil e solution of 2*. 5 ants of 3,5-di 
t-butyl-*-bydroxyben*ylcyanlde at 0-5° for * hours and then 
at 20-25* for 2 hours, *he reaction mixture Is 
allowed to Vtand orcnugtt and then poured with stirring 
Into 600 parts of water at 25*. **e oilj dispersion 
Is heated at 60-65* for 1 1/2 hours* cooled to roc* 
texaperatnre and extracted with two 



Portions ot 20o 28 8,8 3 9 

'••) Sww*mb Jarts of vu^u.^ 

poorea Qato crushed ice and -ts. 

=ethyi ester ftit«^ w ^ Precipitated 

xaatered by suction. a** 
dispem-a -i« filter cake ^ 

«*Persed to sa^^ blcar 

waahed neutral „ *<wa.on, Altered, 

eutral uith distilled vater and dried 

»P. e^.^ — eSPetoa «- rtoal 



— 1» Prepared in an analogous 

^^iH^dxox^enyijhVaano^ acid 
the following e^aapie. M _ • 

^l^^drczyphenyl) nro», ^ 3-(3,5^i.t- 

-v^aeqyij propionate Is »i-n« * 

"*«. 0^ Clover) ^ r " 



BUXgjjB 2 

hydroxrpbenyl ) propicmyloaornetfayi] ggettgng 

(a.) Paxrtaexythxltol (6J5 parta) and lithitw 
hjdride (0.0685 P*rts) are added to a reaction vessel 
e^piipped with an agitator, Dean^-Staa* trap and nitrogen 
inlet* She mixture la heated until the contenta axe ' 
molten (about 220°C) and then cooled below 50°C. 
Kethyl 3- (3, 5^-t-^ctyl^*4 odra^ 
(6*. 5 Parts) la then added and -de reaction xixtccra 
heated at 135-l3ffC far 13 boon with starring. During 
this tine, nitrogen la ccntlnnoaaly Introduced to pro* 
Tide an Inert at no a jber e and rcnurra the generated 
methanol* She reaction Mixture la then coded and 500 
parts or benzene are added. She ni x t ar o la neutralised 
with glacial acetic acid and heated until a nearly 
complete aoGLntlca la realised^ After clacrLflcatian by 
nitration, the reaction mixture la heated wider 
reduced pressure to r ea o ma th* advent^ coded, then 
treated with. 4p0 parts by ^olnae of bexane axd 
filtered* Qrrc»tDg^ayhy over aevtcd alanine with 
elntian with became produces an initial yellow Ispurl tj 
followed by tha Baatoei product which la freed of 
sol Tent by eraporation. Bis prod oc t» wtkoa ob tained 
according to this procedure* app e ars aa a clear aaber 
glass which softens art 50-G0°C. 
Cale. for Ojfyg^x^ G * 74-45; 9-2* 

bounds C t 74^62; H, 9*33 

(b.) UtezsatlTely this process nay be executed 
in the presence of solvent by slurrying parts of 
pentaerylhrltol with 50 parta by Tolnaa of dine-fcyl 
anHarMa and flxst addition OJLTJ parts of Utfalna 
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hydride, followed by ©,.5 parts of methyl >-(3 9 5-di. 
t-butyl-4-hydroaqrjbei^ She xeaotlan mix- 

ture la beating at 85-90°C/L5-20 mm vith stirring until 
methanol Is no longer evolved. She solvent Is then re- 
moved under dismissed pressure and the- cooled residue 
dissolved In 300 parts by volume of benzene. Glacial 
acetla sold Is added to neutralise the mixture, anion 
Is then filtered to remove a snail quantity ox insoluble 
material. The filtrate ±* aaahed aith *a*er until 
neutral, then, dried over sodlnm sulfate, filtered and 
stripped of solvent. She residue Is freed of unreacted 
starting ester by distillation, 120-140°/0.1 ma. The 
residue thus comprises tha prodaot. 

(c.) As another variation in this process a 
reaction vessel is equipped vith a thermometer, stirring 
apparatus and dlatillatlaa condenser. She vessel is 
purged vi-m nitrogen and 128. 6 parts ox methyl 3-(3,5- 
di-t-butyl^-b^drory^hea^Jpropionate, 13. 6 parts of 
pentaerythritol and 80 parts by volnae of dWthyl 
snlfoxide are added and stirred mtila homogeneous 
-ixtttr. i. obtaiaeaV Sft» eye*, 1, «acoated to about 
10-20 am and 2X* or "tte Initial volaae ox dimethyl 
sulfoxide is reaoved by dis^mation In order to dry 
the reagents, solves* and appazmtas. Shi 
mixture Is than cooled to a* least 50°C and 
vacuum broken by the intejdaotion of dry nitrogen. 
Shere la then rapidly added aitt, stirring, 0.177 parts 
of lithiun bydride. She system Is purged with nitrogen 
to entrain any molecnlar hydrogen ahlcb nay be generated. 
She mixture Is stirred for 10-1 5 minutes and then heated' 
*~ ^ 2 to 3 «* «0-»A^D ... Bering this 

Period, the methanol uhich is generate by the reaction 
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is restored, 50JC of tftta theoretical aa«*cnt being gniratd 
during the first hoar and about 75JC or a theoretical 
anount being genera tad orer the entire period. 

3ke reaction mixture la then heated for 2 to 
3 houra at a taaq>eratara or froa 90-lOO°C and a* a 
Pressure sufficiently rednoed to affect dlstUlat±m of 
dlsethyl sulfoxide. 

At the end or this tine, -the reaction Bixture 
is heated for an additional 2 to J hours at lOO-120°C/ 
5 » ox less. 

She reaction nlxtare Is cooled to about 80% 
(or to such temperature as will maintain -file mixture's 
mobility), neutralised with stirring toy the additiaa 
of glacial acetic acid and stirred for 10-15 minutes. 
Poor hundred and fifty parts by Yolone of heptane are 
added and stirring and heating are continued tnrtil a 
practically complete eolation Is obtained, 
sweat a complete solution is not ob tained , 
heptane solution Bay he washed with hot 
heptane solution is then allowed to cool 
solid which forjBs is collected by filtration, 
wi-O* cold haxane and dried to obtain tetra-t3-<3,5 
di^.t-hntyl-4 -hydrcoqrnbenyl Jpropio^loayaethyjQaertajBnw, 
B.p. 119-122°C. Depending upon the conditions of 
isolation and eolwent employed, it appears that this 
product can exist in a nneber of different f arms. 
I* fares a glass upon solidification of the hot reacti 
product, a high Belting form (11S-122 0 C) when crystal- 
lised froa heptane, and a low Belting for* (80-S0°C) 
when crystallised from cyclbheaane.. 

18 
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^^^^^!lil T '^ 

■ fc.m,tu.nM A « described ^ Msaa ^ m 

********* W«af, 6 7Jpart3oni . 

„„ nnder nitrogen and then for 

coolly and the i^nre then w^ed 

filtered , * stl ^6 and 

°7 Tolnae of glacial ae „ ^ 15 

x glacial acetic acid, followed by an 

"cess of sodln. carbonate *~ 

filtrate Is ^eed of IT "^tering, the 

^ *«* "«~ ^ roV 

Calc farC " 



» 74.80; H, 9.47 
°. 74.4$; fl, 0.25 




of dlnethyl snlxaxlde in « * 

» the second alt-^, ^_ 
of £raapl e 2 - ^ . alternative procedure 

^ z » Is obtained 1st, 

IS * • 
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4 «»hyfl ixixjpfacnyl ) pixrpl anyl cxyj fru tans 

\. 

55ie compo u nd of this sxampls is obtained 
according to the pgoo s *to » of Example 2{b*>) eaployln^ 
10.6 parts at l,2 f >-butoi«rtrlQl i 0*239 parts of lithltm 
hjtolda aad 97*1 psxta of aettkjl >t3*5^-'W*rtyl- 
CUuxjrjtimyl)propacnB-ta In 5Q parts toIsko of 



di» tfcji anlTtaarldaw 

WMfHaR 6 

hydroxyphegyl^ urv plcrorl ca^ Jetbane 

Calefes* hydride lOJbl parts) Is aleely added 
to 6.21 parts of ethylene glycol under aa ataosphere 
ox nitrogen la a reaction vessel fitted with a Deaa- 
Stark trap. She alxtara la boated to ilO°C and cooled 
and 73-1 parts of serttyl 3- (3, 5-4i-t-lw-tyl-4 -ijdxorjr- 
phe&yDproplon&te acre added, aalatalnlng the nitrogen 
ataoaphsaraw Ja ^irftleT reaction teepexstare of 132°C 
gradually xiaee t» 159^ ever a 5 hoar period during 



***** timet, 5.5 parts ey -eolaaw af aelfcaaol are ool- 



> aUlaw la next nested for 5 1/2 
at s aata tesperatare af l55-160°C/0.2-J. mm, 

addition of 3 parts "by volnas of glacial acetic acid. 

sove a anall asount of exeesa. atartlng ester and the 
residue then recrystalllsad froa isopropyl aloohol, 
collected hj fUtzsrtlen, and dried to yield 1,2-bis- - 
C3- (3, 5-dl-t-halyl-4 -hydraxyphenyl ) prcpianyl axyj — 

142^44**- m . . 

20 ' . f% 
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Alternatively. 0.354 ports of lithim hydride 
and 6*21 parts of ethylene Glycol are cabined under 
nitrogen and ell owed to react until the ezotheraic reac- 
tion has subsided* Share sore then added 64.33 parts of 
methyl 3- (3, 5-^11^ t^lra^l^-l^drazyp^ 
Ihls mixture Is heated -sdi3ti stirring, the methanol 
evolved being svept out by the nitrogen and collected in 
a Dean-Staik trap* Jta Initial temperature of 76°C is 
allowed to rise to lfl^ over a period of appnoiatelj 
5 1/4 hoars* Bra sctxtare is then allowed to e oal b xA 
neutralised by additlm of 5 parts 1? veins of glacial 
acetin acid. Hie neutralised sdxtare is next heated at 
a-taospharic pr esso r* nnt£L mlten aid distilled in vacuo, 
an Initial fraction being collected at about 55-60°C/l.8 
szm and a second fraction being collected at about 135- 
l44°C/0.2 sm. She residua is dissolved in I50 parts 
by voluae of isppropoaioa.* treated wi-fch diatccaceoos 
earth and filtered- Upcm standing the prodnct crystal- 
Uses and this narterfaa i» filtered under vacnna,rashed 



once with AO parta volzase of isopoFpjanol and dried to 
yield I,2-bto-£>-Cy»^ M t buVl. f ejjda i^eqyl Jgroylapy- 
luiy}eilutaa\. 

vmuttf 2 

1,4-Btrtanadlal (5.00. parte) ana O.OB85 parts of 
llthlna hydride ara coafclaed Baiar nitrogen. Vhen tha. 
exothexalo evolution of gas has subsided, 64.33 parts of 
■ethyl 3- (3,5^-«^l^-hytfrorypha^l)proplc a iata ara 
added. 35ie reaction la heated with artlxrlng froa an 
Initial tenperatoxa off Sf^ ta a final temperature of 
109°C over a period «T 2 1/2 hours during uhich tlae 4.4 
Parts by volume of aethanal ara eoHaeted. 
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is then heated for an additional 2 1/2 hour* at 150- 
160°C/0.5 m and then partially cooled enl neutralised 
by the addition of 1.2 parts by volume of glacial acetio 
acid. Sheunreaoted starting material is removed by 
▼acuta distillation, b.p. 127°C/0*14 m, and the residue 
dissolved 1a 100 parts by voluno of isopropanol, treated 
vith diatomaceous earth and filtered* fixe solid *M A 
precipitates f r om the filtrate upon atanding is freed .of 
solvent under reduced pressure and dried to yield 
bia-[3- (3 , 3-dl^t^bntylH^ iy % U x uyp hezy^ 
butane; n.p. 82-8*°C. 

EX1XEGB 8 

. 2.2-3is-C3-(5. 5^-t-botyl-4- 
hyflr oryphenyl ) prop! cnyl QxymetfaylJ propane 

9o a reaction product of 20*8 parts of neopenr^l— 
glycol and 0.0685 parts of lithium hydride are added osier 
nitrogen 125*3 parts of methyl 3- (3 , 5nii-t-hatyl-4- 
hydjraaqnfcienyl) propionate, file reaction mixture is heated 
under the ni trogen atmosphere for approximately 2 1/2 
houxs at from 1Q5-122°C during which time 7.9 p arts of 
methanol are collected. She reaction m ixtur e is then 
heated for am additional hour at 120*0/0.2-0-5 cooded 
to roam te mp eia tu ie and neotrallsed tn addition of 
0.6 porta hy volume of glacial acetic acid* She resulting 
mixture la dissolved in 600 parts by volume of 
treated vith dlatomaoeous earth, filtered and evaporated, 
file residue is recrystalllsed from 93$ ethanaL and thor- 
oughly dried to yield 2 t 2-bis-[3-(3,5-dl-t-butyl-4- 
bydrozy3*ienyl)propicmylo2ymetfcQrll propane, m.p. 81-a2 0 C„ 

gUltEKE 9 
3-(Podecylthlo)propyl 3- 
t5.5^i-t-botvl^ ^ d iuxy| )h^ 

So a reaction mixture of 41.2 parte 

22. 
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n-dodecylthlopxtjpaacl and .070 parts of litblua hydride 
are added under nitrogen 43.8 parts of d ethyl 3-(3,5-di- 
t-l>ntyl^-ijydroayphenyl)propionate. She reaction mixture 
la heated for approximately 2 hours at a reaction teoper- 
ature of froa 99-ll4°C. During this tiae, 5-2 parts by 
volume of oethanol are collected. She mixture is then 
boated for an additional 1 1/4 hours at 120-125°C/0.1- 
0.5 an, cooled to xooa temperature and neutralised vita 
0.6 parts by volume of glacial acetic acid. She reaction 
mixture is then dissolved la 400 parts hy Toluae of 
bexane, treated uith diatomaceous earth and filtered. 
She filtrate Is evaporated i*_vacuo and purified in a 
molecular still at 260-270°CA-3 to yield 3-fdodecjlthio> 
Propyl 3-(3,5^-t-butyl^-hyoroxyph^ 
calculated S C, 73.78; H, 10.83; S, 6.15; 
founds C, 73.63; H» IO.65; S, 604. 

EEAggLg 10 

Sfce folloulng tabulated series of experiments 
-Ploying methyl 3-0,5^-t-bntyW^droryphenyl) -pro- 
pionate as the starting ester and lithium hydride mill 
to typify the nature of this invention. 
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She daiaa defining the Ixirentlaa ara as ^ollowi 

1* la'the prooeaa for the preparation of c uayound s 

of the foraralai 



Clover) alkylene-C-O- 



. - 1 £ - 

. In vhich £ Is a ncm-hydraxylated satorated 
residual radical of an ocrganlc coapoaal baTing 
n hydroxy gxt*xpa t vhcreby 
radical la cm a separata 
frcnt the groap consisting of straight 
branch chain aliphatic hydrocarbons containing 
from one to thirty carbon a tens thereby n is 
one to sir, cy cl oaXiphatio hydrocarbons con- 
taining f rcn fire to a err en carbon a toss 9 "Hbjcreby 
n is Xive* to seven and straight and branch 
cfaln aliphatic narcapto-hjdrocarbca» containing 
from f oar to forty carbon atcoss aid Xrua cms to 
three non-tendLnal sulfide l±nfa, nharaey n la 
sf oox to six 
the steps vhich coe^rlse treating at 
ralenta of an ester of the f crania: 



Clover) altyj, Q 

CLover) alfryl mftXo> ftovcx? 

aliyl 



*^y^ 



Clover) alley 1 
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presence of from 0.O5n to 0.1 5n molar equivalents 
of a hydride of a netai selected from the group consisting or 
alkal^ metals and alkaHw earth netals at a temperature 
of from 70°C to 150«C and at a pressure at least as low as the 
vapor pressure at the reaction temperature of the ( lower )alkanol 
formed. (2?th 0cteber# 1Q g 5) 

2. The process according to claim 1 wherein the 
reaction Is executed In the presence or an alkali-Inert 
non-aqueous organic .solvent. ( 27th October I965) 

3. The process according to claim 2 wherein the 
solvent is dimethylsulroxide, tetrahydrofuran, dioxan, 
pyridine, dinetbylforaamlde, dime thy lacetanide, nitro- 
benzene or o-nltroanlsole. (27ta October 19fi5) 

*. The process according to claim 1 wherein the 
metal hydride is lithium hydride. ( 27th October 1965) 

5. The process according to claim 1 wherein the 
alcohol is ethylene glycol, neopentyi glycol, peneerythritol 
or 1^,1-trimethylolpropane. (27tb Octoley loft) 

6. llanuracture or organic, esters substantially as 
described with reference to any or the foregoing example. 1 to 10. 

(27tb October 1965) 

7. Organic esters of formula 1 whenever prepared 
or produced by the process of manufacture hereinbefore part- 
icularly described in example. 1 to 10. ( 27 th October, 1 9 6 5 )' 

DATED this 'TVENTYFTFTH day of OCTOBER, 1965 

J.R.GEIGT A.G. 
Patent Attorneys for the Applicant 
SPBUSON ft PERCUSOH. 
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